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ABSTRACT 
 
Hybrid teaching, comprised of both in-class and online teaching, is rapidly 
becoming a favorite mode of teaching and learning. Online and hybrid courses on have 
become more and more appealing to both higher education institutions and the students 
they serve. In particular, hybrid teaching has an increase appeal to community colleges 
as they serve a diverse student population with varied academic levels, cultural 
background, and personal responsibilities.  Hybrid courses promotes flexibility in course 
scheduling options for students and enables institutions to accept more students without 
worrying about physical classroom space concerns. This study explored and compared 
students’ learning outcomes, satisfaction, and retentions for students enrolled in a hybrid 
versus a traditional face-to-face lab science course in an urban community college. The 
same instructor taught all sections of the course under both delivery modes and the 
same course syllabi and grading scale were used.  
The first research question assessed students’ learning outcomes utilizing 
standard assessment tools such as assignments, laboratory reports, laboratory exams, 
quizzes, midterm and final exams. No significant differences were observed in scores 
between the two modes for assignments, laboratory exams, and midterm exams.  
Traditional face-to-face students scored higher than the hybrid students in laboratory 
reports and final exams where the students in hybrid mode did better in quizzes than 
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students in face to face.  The second research question assessed students’ satisfaction 
via a questionnaire. Traditional students revealed a positive satisfaction with their course 
where hybrid students presented more neutral and/or negative satisfaction. The third 
research question evaluated students’ retention. Data revealed that traditional face-to-
face students’ retention was higher than students enrolled in the hybrid sections.  
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   CHAPTER I 
 
INTRODUCTION   
 
Background 
 Community colleges are institutions of higher education that as reported by the 
American Association of Community Colleges (2012) serve more than half the 
population of undergraduate students in the United States. According to Muilin (2012) 
community colleges are the primary source of higher education for students from 
underrepresented populations and serve students from low income families, students of 
color, and first generation college students. Community college students are different 
from those who enter the university directly following high school as most are non-
traditional students who have responsibilities at home and work full or part time, causing 
them to take one or two classes that can fit into their schedules. The National Center for 
Education (2010) reports that, 84% of community college students, work. Portillo’s 
(2011) identified several factors that can affect community college students’ college 
experience such as financial stress, mismatch to the program of study, poor time 
management, and job obligations. In addition, time allocation to academics and 
connection to the campus life can be a challenge for working students as job demands 
never disappear and personal life responsibilities needs attention on the spot.  
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 The community college’s open-door policy allows all individuals with a high 
school diploma or GED, regardless of their past educational experience, to pursue a 
college degree. Wilmer (2008) asserts that underprepared college students often 
experience difficulty-making connections within the academic environment and present 
a lack of academic direction and uncertainty in their academic goals. To address these 
concerns, professors in the community college often employ diverse teaching strategies 
to meet the needs of their unique population of students. The student population within 
community colleges are truly diverse with students’ average mean age of 28, 16% being 
single parents and 59% working part time (LIoyed- Smith, 2010). To meet their students’ 
needs, community college classes are traditionally smaller, allowing for more active 
learning activities and student engagement in the classroom. Interestingly, Crawford et 
al (2014), suggested that community colleges are becoming more overcrowded, and 
underfunded and thus may impact their ability to offer smaller class sizes moving 
forward.   
Historically, in the Academy the professor delivers information to students in a 
large lecture hall at specific times and days of the week, with the students being 
responsible for gathering the information presented and regurgitating it later on an 
examination. This type of teacher-focused instruction can be a challenge to learners, 
especially for non-traditional students most of whom have jobs and family 
responsibilities while pursuing their higher education.  
Over the past few decades, the Academy has infused a more student focused 
teaching approach to address the needs of adult learners. Specifically, one of the more 
prevalent student-focused approaches to learning is online learning. Ahalt et al. (2014) 
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argued that technology has the potential to help alleviate many of challenges facing 
today’s higher education system, including the use of teacher focused lecture delivery 
formats. In their white paper, the authors provide a brief overview of 10 emerging 
technologies that they believe would enhance higher education (the Academy) by 
providing more of a student focused online learning environment that would better 
prepare students for the up and coming technology dominated societies. Some of the 
technologies noted were: electronic textbooks (E-textbooks), simulation technology, 
active learning classrooms, massive open online courses (MOOCs), collaborative 
distance learning environments, the active learning forum platform, learning 
management systems (LMSs), and computerized grading (Ahlat et al, 2014). Clearly 
technological innovations are now changing the way community colleges and 
universities teach, and students learn. 
Some experts believe that in the future, the traditional classroom setting and 
face-to-face relationships between professor and students will become outdated 
(O’Malley & McCraw, 1999). Distance Education (online) is in such demand that offering 
online and hybrid classes on different subjects, has become more and more appealing 
to both, institutions and students. Providing the flexibility of scheduling and the ability to 
reach many students without worrying about classroom space makes hybrid classes 
very attractive to all academic institutions including community colleges.  One teaching 
and learning model employed has been to offer courses in a hybrid format. According to 
Crawford et al (2014), the hybrid approach offers a large percentage of the course 
online with the remainder in class using the face-to-face instruction method. Offering 
courses via a hybrid learning model reduces the burden of on campus facilities by 
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decreasing the secondary effects resulting from overcrowding in community colleges. 
Decreasing overcrowding can be especially very advantageous in science courses that 
require laboratory activities. Specifically, colleges can offer more course sections when 
courses are offered in hybrid format since non-laboratory activities can be done online, 
leaving the students to only access college classroom space for hands on laboratory 
activities. While, hybrid courses can aid in managing the on campus overcrowding it 
also can support the students’ need for flexibility to manage and balance life, work and 
education. Hybrid format enables students to access the online portion of the course 
anytime, anywhere and thus provides students more flexibility in balancing life and work 
responsibilities.   
The Sloan Foundation defines a hybrid course as a course with an average of 
50% online coursework (Diaz, 2011). The inclusion of hybrid, or as some call it a 
blended class, provides an avenue for community college institutions to both maximize 
utilization of their limited resources and meet the educational needs of their students 
(Gould, 2003). A recent meta-analysis released by the Department of Education 
provides academic support for the expansion of blended delivery courses (LIoyd-Smith, 
2010) especially in community colleges seeking to meet the needs of today’s student 
population while offsetting the rise financial operations cost of the institution.  
Statement of the Problem   
The hybrid teaching/learning method could eventually become the norm in higher 
education as Young (2002), who examined hybrid and fully online teaching at several 
institutions, concluded. The integration of online and face-to-face activities suggest that 
learners’ characteristics, learning goals, available resources, and faculty characteristics 
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all need to be considered because they are essential to the quality of blended learning 
experiences. Garnham and Kaleta (2002) identified pedagogical richness, access to 
knowledge, social interaction, personal interactions, cost-effectiveness and ease of 
course revision, as key components to the quality of hybrid courses. However, some 
have argued that this emerging mode may not be fit for community college students as 
indicated by Muilin (2012) and Barker & Syam (2014), because the majority of 
community college attendees are nontraditional students with insufficient study and time 
management skills and motivation to learn.  
  In the literature, the Hybrid model has been found to result in several positive 
effects on classroom dynamics and interactions which ultimately lead to better student 
understanding of course content and increased student preparedness for class. In 
hybrid learning the online modules promoted consistency and flexibility of use and aided 
in building a community among the students. Students’ perception of the hybrid model 
of learning is variable in the literature. Hoch and Dougher (2011) conducted a case 
study in a four-year institution to better understand students’ perceptions of hybrid vs. 
traditional face-to-face courses and concluded that the majority of students favored the 
traditional format experience over the hybrid model due to reduced instructor contact. 
Alternately, Hoch and Dougher (2011) reported that 75% of the students in their study 
preferred the hybrid format because of the independence presented in the hybrid 
format. Literature review demonstrated limited studies comparing learning outcomes for 
the two modes of teaching in urban community colleges. 
Purpose of the Study 
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The purpose of this study is to understand the academic benefit and student 
perceptions regarding the use of hybrid model of learning for biological science content 
at a community college. Specifically, the study compares students’ performance in 
hybrid vs traditional community college science course, as measured by their grades on 
assignments, quizzes, lab reports, lab exams, midterm and final exams as well as 
course grade. In addition, students’ satisfaction with two learning models, hybrid and 
traditional-face-to-face will be explored (Charbran et al, 2010).  
Research Questions 
RQ1:  Is there a difference between hybrid and traditional face-to-face community 
college science course (BIO 115) learning outcomes as measured by students’ grades 
on assignments, laboratory: reports and exams, quizzes, midterm & final exams and 
course grades? 
RQ2: Is there a difference between hybrid and traditional face-to-face science course 
(BIO 115) in community college student satisfactions as measured by data collected 
from the end of semester survey?  
RQ3: Is there a difference between hybrid and traditional face-to-face science course 
(BIO115) retention rates as measured by examining the number of students who 
withdrew from the course in each section? 
Research Hypothesis  
Ho1A: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in assignments, when compared to the 
equivalent traditional face-to-face science course. 
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 Ha1A: There is difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in assignments, when compared to the 
equivalent traditional face-to-face science course.  
Ho1B: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in laboratory reports, when compared to the 
equivalent traditional face-to-face science course. 
Ha1B: There is difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in laboratory reports, when compared to the 
equivalent traditional face-to-face science course.  
Ho1C: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in laboratory exams, when compared to the 
equivalent traditional face-to-face science course. 
Ha1C: There is difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in laboratory exams, when compared to the 
equivalent traditional face-to-face science course.  
Ho1D: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in quizzes, when compared to the equivalent 
traditional face-to-face science course. 
Ha1D: There is difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in quizzes, when compared to the equivalent 
traditional face-to-face science course.  
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Ho1E: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in midterm exam, when compared to the 
equivalent traditional face-to-face science course. 
Ha1E: There is difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in midterm exam, when compared to the 
equivalent traditional face-to-face science course.  
Ho1F: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in final exam, when compared to the 
equivalent traditional face-to-face science course. 
Ha1F: There is difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in final exam, when compared to the 
equivalent traditional face-to-face science course.  
Ho1G: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their course grades, when compared to the equivalent 
traditional face-to-face science course. 
Ha1G: There is difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in course grades, when compared to the 
equivalent traditional face-to-face science course.  
Ho2:  Community college student satisfactions in hybrid science course is equivalent to 
traditional face-to-face course as measured by data collected from end of semester 
survey. 
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Ha2: Community college student satisfactions in hybrid science course is not equivalent 
to traditional face-to-face course as measured by data collected from end of semester 
survey. 
Ho3:  Retention rate in hybrid science course is equivalent to traditional face-to-face 
science course in community college as measured by examining students that withdrew 
from each course. 
Ha3: Retention rate in hybrid science course is not equivalent to traditional face-to-face 
science course in community college as measured by examining students that dropped 
or withdrew from each course. 
Significance of the Study 
Findings from this study will provide community college administrators, faculty 
and students with a clear understanding of the potential influence of hybrid learning in a 
science course specific to the following parameters: 
A- Students preference in selecting the mode of lecture delivery (traditional or 
hybrid) 
B- Students awareness of the differences between the two modes of lecture delivery 
(hybrid courses are more student centered) 
C- Relative knowledge gained by students attending either hybrid or traditional face-
to-face sections 
Operational Definitions  
 For the purpose of this study, the following definitions apply: 
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Community college: Institutions of higher education that serve more than half of the 
undergraduate student population in the United States according to the American 
Association of Community Colleges (2012) 
Hybrid course: A blended learning course that combines multiple delivery modes 
designed to complement each other and promote learning (Singh, 2003). 
Conceptual Framework 
 One of the important aspects of education is to prepare graduates for the up and 
coming work environment. So, it is essential to develop technology awareness and 
aptitude of current students who are needed for the 21st century workplace. It is 
estimated that over the next ten years, more than 75% of available jobs will require 
technology-based skills (Tucker, 2012). Therefore, students must be provided with the 
environment and opportunity during their education to develop a high technological 
expertise in order to be prepared for future, technology-rich working market.  
Communicating online, working collaboratively online, utilizing digital tools 
effectively, and working remotely, are some of the technology-oriented skills needed. 
These technological skills can be presented and practiced within the courses that 
students take by integrating a technology-based, blended learning system (hybrid 
course). As institutions and colleges are offering more hybrid science courses, Allen & 
Seaman (2010) reported that many of these institutions claim that they have had great 
success in the hybrid platform, providing advantages to the administration, as larger 
number of classes can be offered to support increasing student enrollments without 
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much impact on operating budget. Distance Education Report of 2004 indicates that 
hybrid courses are the future of e-learning.  
Recent studies have shown that students learn better in a blended model rather 
than fully online or in a traditional face-to-face environment (McLester, 2011). Blended 
learning models can offer a student-centered approach which fosters community, 
collaboration, and communication by combining the most effective strategies of 
traditional and technology-based education (Pereira et al, 2007).  
As educators in higher education, our educational strategies must be rooted in 
adult learning theory. George Rudy (2018) published updates for andragogy (“the art 
and science of helping adults learn”), the adult learning theory that was initially 
introduce by Malcom Knowles in the 1970s. The six principles support adult learning 
theory:  
1. Adults are internally motivated and self-directed. They make choices relevant 
to their learning objectives and thus the teaching model should give them the 
freedom to assume responsibility for their choices.  
2. Adult learners bring life experiences and knowledge to learning experiences 
and connect it with current knowledge and activities. It will be helpful if the 
teaching model is related to their expertise.  
3. Adult learners are purpose and goal oriented. They aim to acquire relevant 
and adequate knowledge, hence, the learning outcomes should be clearly 
identified and monitored to make sure that they are fulfilled in a reasonable time. 
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4. Adult learners are relevancy oriented so when the assigned tasks are related 
to their own learning goals they will be inspired and motivated to engage in the 
projects.  
5. Adult learners are practical so finding ways that convey theories via practical 
activities would be very helpful. And finally, 
6. Adult learners like to be respected. They flourish when there is a continuous 
mutual interaction with their instructors.   
Academicians designing hybrid model learning environments for adult learners in higher 
education should embrace these six principles as they lay a strong foundation for their 
course design.  Additionally, the following learning theories can offer additional insight 
for the academician as they seek to create meaningful learning experiences within the 
hybrid model of learning: the Cognitive Learning Theory, Constructivist Learning 
Theory, and the Socially Situated Learning Theory (Franks et al, 2016).   
 The basic concept underlying Cognitive Learning Theory is that humans seek “to 
interpret information and construct meaning through the organization and structuring of 
knowledge acquisition.”  In this theory, knowledge acquisition would be the outcome of 
interaction between new experiences and existing knowledge in a person’s mind. With 
respect to blended learning, when instructors frame their teaching using a cognitive 
learning theory approach, students are expected to understand, and apply concepts in 
terms of their relationships and rebuild new information. 
 The Constructivist Learning Theory assumes that understanding is gained via an 
active process of “creating hypotheses and building new forms of understanding 
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through activity.” (Peters, 2000). This theory demands learners to show their skills by 
applying their knowledge in solving real-world problems. The constructivist model 
involves learner-centered instruction. Research suggests that “the design of learning 
activities in a constructivist model includes collaboration, cooperation, multiple 
perspective, real world examples, scaffolding, self-reflection, multiple representations of 
ideas, and social negotiation” (Franks et al, 2016). The author indicates that “the learner 
assessment elements consisted of instructor assessment, collaborative assessment, 
self- assessment.” The instructor’s role in this theory according to the author is 
“coaching, guiding, mentoring, acknowledging, providing feedback, and assessing 
student learning.” 
 The focus of the Socially Situated Learning Theory is on the social distribution of 
knowledge. When knowledge is positioned in the practices of communities then the 
outcomes of learning involve the abilities of individuals to participate in those practices 
successfully. The key elements of the socially situated learning theory are social 
interaction and collaboration. According to literature, the learner becomes involved in a 
community of practice which embodies certain beliefs and behaviors to be acquired. As 
the beginner or novice transitions from the periphery of a community to its center, 
he/she becomes more active and engaged within the culture and eventually assumes 
the role of an expert. The Socially Situated Learning Theory can be viewed as the 
correction to theories of learning in which both the behavioral and cognitive levels of 
analysis had become disconnected from the social context. The theoretical basis of 
adult learning is shown in Figure 1.  
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augment their knowledge online and their team building and social interactions both 
online and in classroom setting.  
A hybrid course format offers a mixture of face-to-face and online learning that 
tend to meet community college students’ need for flexible time, independent, and 
group studies along with interaction, both online and in class, with fellow classmates 
and the instructor.  Hybrid science courses can be a challenge to both students and 
faculty. Literature presents positive and negative concerns about hybrid science 
courses, particularly the ones with laboratory experiments.  Most of the concerns are 
centered on students’ academic performance and their engagements and satisfaction in 
meeting the course goals and objectives.  
The purpose of this study was to compare students’ learning outcome in the two 
modes of instructional delivery, traditional face-to-face (FTF) and hybrid (HYR), in a lab-
science course (Principles of Biology I) at an urban community college, Hudson County 
Community College (HCCC), to determine if there is a significant difference in the 
learning outcomes, retention and student’s satisfaction based upon instructional delivery 
model. 
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CHAPTER II  
 
 
REVIEW OF LITERATURE  
 
 
Prevalence of Hybrid learning  
Enrollment in hybrid courses remains high and the reported rates of student 
satisfaction indicate that learners by and large view such courses favorably.   The 
American Association of Community Colleges has reported that since 1985 more than 
half of the community college students are women with majority of them being Black 
and Hispanic. On average, two thirds of these students are part-time, adult, or what is 
known as nontraditional, students. The majority of community college students surveyed 
by Campos and Harasim (1999) preferred mixed-mode learning experiences. In 
addition, hybrid learning environments have shown to address the frustrations and 
limitations resulting from the separation of tutor and tutee commonly found with fully 
online education (Hodges, 2004). Examining the perceptions of female students about 
hybrid courses, Bhatti et al (2005) reported increase in student satisfaction with mixed-
mode learning while the students’ dependency on the instructor for assistance 
decreased.  
Researchers studying student satisfaction among the three modes of learning 
(face-to-face, fully online, and hybrid), have reported student satisfaction to be the 
highest with the hybrid learning model while the test scores were the same for all three 
methods of delivery (Rivera et al, 2002). Also, the hybrid teaching method could 
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eventually become the norm in higher education as Young (2002), who examined hybrid 
and fully online teaching at several universities, concluded that among the three modes 
of instruction, the hybrid model posed the most substantive benefits for teaching and 
learning. 
One may ask if hybrid courses evaluated differently than traditional and/or fully 
online learning experiences. Carnevale (2000) found that regardless of the evaluation 
format, students took into consideration knowledgeable instructors, interaction with 
instructors, and additional features that create a sense of community when evaluating 
courses for merit. The importance of technological preparedness, willingness, and the 
overall mindsets of students has also been acknowledged by educators to play a crucial 
role in both the hybrid and online learning. Sanders and Morrison-Shetlar (2002) cited 
the importance of student attitudes toward technology as a significant determining factor 
in the educational benefits of online learning resources and experiences. 
 
Advantages of Hybrid Learning: 
Lloyd-Smith (2010) indicates that a number of potential advantages to blended 
learning are emerging. Some of these revolve around accessibility, pedagogical 
effectiveness, and course interaction. Many of today’s college students are non-
traditional, attempting to balance family, jobs and university life. Coming to campus is 
often difficult for many of them and reducing the number of required face-to-face hours 
can help students manage their higher education (Dziuban, Moskal and Hartman, 
2005). Referring to the study of Miller and Lu (2003) the author suggests that 
maintaining the ‘anytime, anywhere’ mentality of online course delivery “makes sense to 
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working adults who need flexibility” either completing degrees or upgrading skills for job 
advancement. It is also noted that the availability of e-courses provides the needed 
flexibility to maintain part-time jobs, especially students from lower socio-economic 
classes.  An important benefit of blended instruction is enabling schools to maximize 
classroom space and/or reduce the number of overcrowded classrooms. From a 
physical standpoint, blended instruction allows multiple classes to utilize one physical 
space, which is particularly important as suggested by Gould (2003), when computer 
labs are involved. Improvements in classroom utilization have the potential to reduce 
direct instructional costs by 25-50 percent (Dziuban, Hartman and Moskal, 2004). In 
addition, the availability of hybrid courses “allow institutions to offer more classes at 
peak demand times of the day, thus maximizing the scant resources by increasing 
flexibility in scheduling” (Gould, 2003). Schools can also harvest institutional savings. 
“On a pure cost basis, hybrids reduce paper and photocopying costs. In hybrid courses, 
all course documents, including syllabi, lecture notes, assignment sheets and other hard 
copy handouts, are easily accessible to the students on the course web site” (Gould, 
2003). 
Some adult learners returning to school may have questionable technical skills 
and as many as 50% of adults experience some computer-related phobia, Saade and 
Kira (2009) suggest. Unpleasant side effects associated with technology may include 
strong, negative emotional states that arise not only during the interaction but even 
before, when the idea of having to interact with the computer begins. Frustration, 
confusion, anger, anxiety and similar emotional states which may be associated with the 
interaction can adversely affect productivity, learning, social relationships and overall 
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well-being (Saade and Kira, 2009). Therefore, it is important that adult learners have 
access to the support necessary to successfully engage in the online portion of blended 
course delivery. Lloyd-Smith (2010) emphasizes that faculty teaching hybrid courses 
need to be aware that not all students have the same degree of technological expertise 
and ensure that supports are in place to assist those who are beginners in e-learning. 
 
Students Satisfaction in Hybrid Learning 
Hoch and Dougher (2011) conducted a case study to better understand student 
perceptions of hybrid vs. traditional face-to-face courses at Montana State University. 
They used identification of a plant for this study with only in-class component being a 
weekly lab. Being the first online learning experience for more than 2/3 of the 
participating students when the course was offered in 2009, 81.8% of students preferred 
a traditional face-to-face format to the hybrid one that was offered. In 2010, however, 
student preference for an in-class format dropped to 32%.  Though big difference was 
observed in student attitude to the hybrid format, reasons pointed out for course 
preference remained the same! Majority of students who favored traditional format didn’t 
like “the reduced instructor contact of a hybrid course.” On the other hand, the 76.5% of 
students who preferred hybrid format “favored the greater independence of this format.” 
Hoch and Dougher’s (2011) findings showed the utility of the hybrid format for the 
course they used the study for and demonstrated how students’ attitudes towards online 
learning were affected by perceived learning skills and previous online and in-class 
experiences. 
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Parker and Martin (2010) compared the perceptions of 57 undergraduate 
students who used the virtual classroom in a fully online and a blended education 
course using Horizon Wimba’s Virtual Classroom package. The features of Horizon 
Wimba’s Virtual Classroom are grouped into three categories based on their application: 
(1) discussion and interaction are facilitated by breakout rooms, emoticons, chats, 
videos, presentations, polls, quizzes, and surveys; (2) instruction and reinforcement are 
implemented through the electronic whiteboard, application sharing, and the content 
area; (3) classroom management tools include the ability to upload and store 
documents, an auto-populated participant list, usage details, and archive options 
(Wimba, 2009a). 
The purpose of their study was to examine student perceptions of the virtual 
classroom in online and blended classes. The questions were:  
1. Do students’ perceptions of virtual classroom features differ based on course 
delivery (online vs. blended?  
2. Do students’ perceptions of interactivity, synchrony, usefulness and ease of 
use, and sense of community differ based on course delivery (online vs. blended)? 
This study was conducted at a Southeastern university in the United States. In 
the fall of 2008, 101 undergraduates enrolled in an instructional technology course were 
asked to complete a questionnaire. Fifty-seven students participated, which resulted in 
a 56% response rate.  
Participating students were of different age groups. One percent were 18 years 
of age and younger, 73.7% of the students were between19-24 years, 14% were 25-31 
years old, and 10.5% were 32 or older. Ninety-one percent of participating students 
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were female and 9% were male. Information on race/ethnicity was not collected due to 
the limited number of minorities enrolled in the course. 
Students in five sections of an instructional technology course were involved in 
this study. Two of the sections were fully online and three sections were blended. In the 
online format, the entire course was delivered completely over the internet; students did 
not meet face-to-face. In the blended format, students met predominately face-to-face 
and met online on specified dates. In both the online and blended courses, students 
used the Wimba virtual classroom four times during the semester for similar content.  
The instructional technology sections were taught by three different instructors 
(one instructor taught two blended sections, another instructor taught two online 
sections, and one instructor taught an online section). Each instructor received the 
same training on how to use Wimba. They conversed prior to the study to ensure the 
same features were used within the virtual classroom. The characteristics of the virtual 
classroom were the same across sections. 
There were 22 students enrolled in the fully online course and 35 students in the 
blended course. Seventy-four percent of the students used the virtual classroom for the 
first time, 19.3% used the virtual classroom for 2-4 semesters, 5.3% had never used it 
before, and 1.8% used it for 5 or more semesters. 
Analysis of collected data showed that online students rated the feature “Viewing 
archived virtual classroom sessions” as the most beneficial. Ability to raise their hands 
and use the polling feature to respond to questions was rated as the second highest. 
The blended students rated the feature “Viewing desktop shared by my instructor and 
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other participants” and “Viewing presentations posted by the instructor” as the most 
beneficial feature. 
Students in the fully online course rated all of the virtual classroom features 
higher than students in the blended course. For example, online students rated the use 
of breakout rooms higher compared to students in blended courses. Similarly, online 
students rated the polling feature more positive than students in the blended course. 
There were statistically significant differences between the groups for 9 out of the 16 
features that were investigated.  
These results suggest that online courses may provide the best form of course 
delivery for instructors who use the virtual classroom. In this study the online students’ 
comfort level on the use of technology seems higher than the students in the blended 
courses. This was evident in the results wherein online students rated the virtual 
classroom features higher than the students in the blended courses.  In conclusion, 
Parker and Martin (2010) suggested that students in the online course perceived the 
virtual classroom more favorably than the other students, which may underscore the 
power of this innovative technology to transform course delivery.  
Rajendran et al. (2010) argue that of the following four popular methods of 
learning, the auditory learning (learning by hearing), visual learning (learning by seeing), 
Reading /writing (learning by processing contents), and Kinesthetic learning or practical 
(learning by experimenting things), the fourth learning style, the kinesthetic learning, 
learning by doing, helps the students to develop logical reasoning. Some simple 
experiments can be done as laboratory exercises, but complex experiments cannot be 
done in labs. In such conditions, virtual labs come to the rescue.  
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Virtual Labs are online labs that provide an opportunity to 'learn by doing'. They 
also provide access to systems which are otherwise inaccessible for reasons such as 
safety, cost and size. Users can explore a variety of what if scenarios by changing the 
input and observing the effect on the output. Thus, virtual labs have lots of advantages. 
Rajendran et al. (2010) study aims to identify the effectiveness of these virtual labs in E-
learning suite and the increase in learning skills and understanding level of concepts 
among school students in Chennai. The study also focuses on identifying whether the 
virtual lab helps the students to increase their self-paced learning. 
Rajendran et al. (2010) used a survey and experts’ interview. In their study, the 
samples were students studying in eleventh grade. The questionnaire method was used 
for collecting the data from participating students. Fifty students of age group of 16 to 17 
years old were selected, 35 boys and 15 girls. Students were taken from 11th grade in a 
school in Chennai that has exposed its students to computer-based tutorials. 
Unstructured face-to-face interviews were used to collect needed information from the 
selected students. 
The study showed that 35% of the students’ surf internet for games and only 
25% of them surf for improving their knowledge. The remaining 40% of students use 
internet for both education and entertainment. The 92% of students who were aware of 
virtual labs were interested in doing experiments virtually. They felt they need not worry 
about the damage caused due to wrong results and they can work in the lab as and 
when they wanted. There was not any restriction in the lab timings. 
Almost 90% of the students recommended using computer-based tutorial with 
virtual labs incorporated with them instead of textbooks. Nearly 62% of them felt they 
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require a faculty for guidance all the time and 22% of them felt they don’t require any 
guidance, whereas 16% of the students felt they require guidance for certain topics. All 
students responded that they would use the Computer Based Trainings (CBTs) with 
virtual labs in it in future for the subjects available which shows students’ enthusiasm in 
using the virtual labs. They felt by using these virtual labs, they are learning through fun.   
Salamonson and Lantz (2005) studied nursing students’ satisfaction with a hybrid 
course delivery format. The idea evolved from a need to implement in a final year 
pathophysiology course of a nursing program an alternative teaching strategy that 
would be less reliant on the traditional lecturer-directed classroom format. As with the 
biological sciences, nursing students often perceive pathophysiology to be difficult 
compared to other nursing courses in the nursing program (Elberson et al., 2001). 
Typically, when pathophysiology is taught using a lecture format, it disadvantages 
students who are unable to assimilate new and difficult information quickly (Lowry and 
Johnson, 1999). Unlike the social sciences, students need to remember factual 
information, as well as understand a series of complex physiological relationships and 
pathophysiological processes in order to practice safely in the clinical setting. It is 
therefore essential that teaching strategies are flexible to address the wide range of 
student abilities within groups. Web-based learning is one strategy that allows students 
who have difficulty with certain topics to spend more time on them. 
 
Students Learning Outcomes in Hybrid Learning 
Abdullahi (2011) investigated students’ performances in a “web-enhanced 
traditional and hybrid allied health biology course” at Bronx Community College of City 
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University of New York. The author argues that research (Diaz & Cartnal, 1999, Meyer, 
2003) shows for students to be successful in distance learning (both hybrid and fully 
online) they need to have “independent self-paced” study skills as there is less 
interaction with peers and teachers compared to traditional face-to-face classes. 
Students need to be active adult learners to benefit from the student focused learning 
environment. Alternately, students enrolling in hybrid courses just for the convenience of 
it may not be as successful if they are not prepared for self-directed learning.   
Lloyd-Smith (2010) has studied the benefits of blended instruction at community 
colleges and technical schools. The study found that students who took all or part of 
their instructions online performed better, on average, than did those taking the same 
course through face-to-face instruction. Furthermore, those who took “blended” courses 
were found to do best among all three modes of instruction delivery, the fully on line, 
blended and face-to-face.  
It is evident that blended course instruction offers both more choices for content 
delivery and may be more effective than courses that are either fully online or fully face-
to-face (Singh, 2003). In addition, as not all students learn in the same way, Young 
(2002) suggests that presenting materials in a variety of formats helps maximize student 
engagement. “The community college instructor should try to offer learning activities 
that will appeal to the widest variety of learning styles possible.” (Stewart 2008). In 
2002, Garnham & Kaleta suggested that students learn more in blended courses than 
they do in comparable traditional class sections. Also, studies of Chris Dede (2011) of 
the Harvard University’s Graduate School of Education suggest that many people are 
able to find their voice in distance media via an increased level of interaction, both 
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among fellow classmates and with their instructors, in a way that they cannot in a typical 
classroom. 
Several factors affect students’ expectations on e-learning in community 
colleges. To better understand these factors, Kilic-Cakmak et al. (2009) conducted a 
study focused on examining the expectations of first year students enrolled in an e-
learning program with respect to teaching-learning, instructor, assessment and 
evaluation, communication, and technical support. They conducted the study in the 
beginning of 2007-2008 fall semester at a 2-year vocational postsecondary education 
program in Turkey, equivalent to a community college in the United States. Participants 
were first year students majoring in computer programming and business 
administration. The number of registered students during the semester was 511. Of 
these, 250 students were studying computer programming and 261 were in the 
business administration program. Though all students were given questionnaire, only 
138 of them were returned, a response rate of 27%. 
Movahedzadeh (2012) has studied performance of students who were not 
science major in an introductory science course (Biology 114) at Harold Washington 
College. The biology class, specifically developed for these students, was offered in 
hybrid format. The class met once a week with 60% of the class onsite which included 
lectures, discussions, exams, and laboratories. The remaining 40% or the time the class 
met online and included reading the lecture/lab materials, conducting virtual labs as 
practice and preparation for actual labs on campus, taking quizzes, and group research 
projects.  
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The success of this hybrid course was assessed by: teaching the same course 
content in both hybrid and traditional formats, conducting concept-based pre- and post-
tests, surveying the students in both the hybrid and the traditional course of Biology 114 
at the end of the semester, and, the overall grades of students in both the hybrid and 
the traditional classes. It should be noted that students’ Class Evaluation was 
administrated by the college in both the hybrid and the traditional sections.  
The author’s findings indicated that hybrid instruction is at least as good as the 
traditional teaching. Furthermore, the study confirms three major benefits of hybrid 
teaching: (1) providing flexibility to working students, (2) helping the institution with 
space constraints via reducing class time, and (3) enhance “faculty learning community” 
via developing high quality digital contents and sharing it with other faculty. To 
investigate the effect of “flipped” model, Scholey et al designed the iBioseminars in Cell 
and Molecular Biology for senior level undergraduate students in (i) biochemistry and 
molecular biology, (ii) cell biology and (iii) genetics majors. In a “flipped” model class 
lectures are mainly provided as homework, and class time is used to promote higher 
order thinking skills, such as analytical skills, critical thinking skills and problem-solving 
skills. Students, therefore, used homework time to memorize key concepts in biology 
and reflect on key scientific questions, but used class time to challenge their 
understanding of these important concepts, and to defend their perspectives of key 
scientific problems. In addition, they received direct feedback from their instructor on 
their ideas, allowing them to correct misconceptions and strengthen their scientific 
knowledge. They also had the opportunity to have direct discussions with the experts in 
their field twice during the semester. 
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Each week, students watched an assigned iBioseminar delivered by a leading 
research scientist on a topic in modern cell and molecular biology in their own time and 
answered assigned homework questions that were designed to ensure that they had 
indeed watched and understood the seminars. iBioSeminars are 30 minute to 1 hour-
long, pre-recorded scientific seminar in cell and molecular biology given by some of the 
experts in the field. The seminars and other materials were posted on the Smartsite 
page and the entire set of seminars was also available on the iBioSeminars website, a 
free, open-access resource funded by the National Science Foundation, the National 
Institute of General Medicine and Howard Hughes Medical Institute and sponsored by 
UCSF and the American Society for Cell Biology. Assignments included 10-12 multiple-
choice questions designed to (a) point students to the most important concepts in the 
iBioSeminar; (b) provoke reflection on some of the key concepts brought forth by the 
speaker; (c) encourage students to use these concepts by applying their understanding 
to a realistic situation. In addition, each week, students were presented with a 
discussion question before they watched the lecture. This question was often open-
ended and encouraged students to develop higher order thinking skills. 
All students who attended the first class returned to class the next week but one 
(17 out of 18) and stayed throughout the semester, unusual for this type of course. In 
addition, students expressed satisfaction with the group discussion and instructor-led 
discussion questions as early as week 3. In the final course evaluations, some students 
indicated that the group discussions helped them understand course materials and they 
had enjoyed interacting with scientists, either directly or through Skype. 
29 
 
Based on this experience, and students recommendations, Scholey et al. have 
suggested few modifications to instructors in future teaching of the course including: 
extend the in-class sessions to 2 hours to allow increase instructor-led in-class 
discussions, which were sometimes rushed at the end; record an iBioseminar-format 
introductory lecture to replace the first in-class session; and assign the class to one or 
more of the targeted majors as a required (or required elective) class so that the 
enrollment is increased.  
In his paper “Online Versus in the Classroom: Student Success in a Hands-On 
Lab Class” Reuter (2009) compares learning success of online and on-campus students 
in a general education soil science course with lab and field components. The author 
argues that academic programs have been reluctant to develop such courses in a 
distance format due to the uncertainty regarding effective delivery of field-based content 
in a distance format. The objective of his study was to determine if there is a difference 
in student learning success between similar online and on-campus hands-on, lab-based 
science courses. Sustainable Ecosystems is a lab-based class that satisfies both the 
physical and biological science general education requirement for Oregon State 
University. The study was conducted during the spring 2007 and 2008 terms at Oregon 
State University, Cascades Campus/Central Oregon Community College and Oregon 
State University Ecampus.  
Lab methods were outlined in detail and accompanied by photographs and digital 
video. Each student had to complete each lab independently and photo-document their 
work. Lecture materials for online students were delivered via Blackboard as PDF files 
which included graphics and notes. Quizzes and exams were online, open-book, and 
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timed. Three online discussion boards were required, and additional discussion boards 
were provided for general questions and review. A final report on the lab lessons, 
including a soil profile description and land-use capability analysis, was required. 
Students from two terms of this course completed standardized pre- and post-
assessments designed to test knowledge and skills from the lecture and lab content of 
the course. Student success was evaluated in several ways, including overall course 
grade, improvement between pre- and post-assessment, total correct questions, 
improvement per question, reversals in correct answers from pre- to post assessment, 
and overall course grade.  
Test data from 97 students were used in the comparison analysis. Between the 
two course formats, a total of 78 students completed the demographic surveys (80% 
return rate). Survey returns were greater for year two (96%) compared with year one 
(58%) and provided a better representation of student demographics. The reason for 
the higher return could be the fact that in year two the survey return was counted as an 
extra credit assignment. 
Mean age of students was different between the two groups. The average age 
for the online class was 34 and 25 for the on-campus class. Student success in both the 
overall course and for the post assessment was tested for correlation with age using all 
seventy-eight surveys and also using only surveys returned in year two. Some of the 
variability in the overall grade results is explained by the age of the student but the 
correlation is not very strong. Comparing age with post assessment score yielded 
similar results. 
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There was no difference in overall grades or lab assignment grades between the 
two course formats. However, online students outperformed on-campus students on the 
pre-assessment in the first term and on the post assessment in the second term; the 
two populations scored similarly for the other assessments. Online students showed a 
42% grade improvement from pre- to post assessment; on-campus students had a 21% 
improvement. Online students also showed better learning success in lab-related 
knowledge and skills based on individual assessment questions.  
Somenarian et al. (2010) studied the student perceptions and learning outcomes 
in a Medical Terminology course, a non-laboratory course, in the Biology Department of 
Bronx Community College in New York. The paper presents data from a two-semester 
study of the effects of distance learning on student achievements as well as their 
perceptions and attitudes towards online education. Three formats of the course were 
selected for this study: an asynchronous course, a synchronous course and a traditional 
course (control group). Course content was the same for all three sections and a 
different instructor taught each course. 
The control group (N=40) received instruction in a traditional lecture, question-
answer, small group activity format. Instruction was delivered during fourteen two-hour 
periods for each semester. Both online formats used a Blackboard platform. The 
asynchronous course was designed using a course cartridge by Marjorie Willis and the 
synchronous course was designed by the instructor that taught the course. The 
asynchronous group (N=38) attended no classes except for a one-hour orientation at 
the beginning of the semester and for a comprehensive final exam at the end of the 
semester. They were also required to take a timed weekly quiz for the chapter covered. 
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Additionally, topics were posted weekly on a discussion board by the instructor for each 
student to respond; students can also respond to each other. The synchronous group 
(N=39) attended classes for one-hour a week for group discussions and the second 
hour was online. They were also required to take a timed weekly quiz and a 
comprehensive final exam. 
Grading in both online formats weighed the same, quizzes 67% and final exam 33%. 
Students in the two internet-based sections were surveyed at the beginning and at the 
end of each semester. 
Student surveys administered at the beginning of the semester (N=117) showed: 
males 24%, females 76%, average age was 29 ranging from 18-41 years old, students 
majors were: Nursing 34%, Nuclear Medicine 33%, Medical Assistant 20%, Radiologic 
Technology 8%, Biology 5%, International students on visa 10%, students taking their 
first online course 93%, students with a computer at home 95%, students that use e-
mail regularly 99%, working students 76%, students with a previous biology course 
67%, students living in the Bronx and neighboring boroughs 93% with 7% living in 
Westchester county. 
To assess student perceptions of the course a survey was conducted at the end 
of each semester for the two online courses (N=77). To assess student achievement in 
the course, the final grade points (GP) for each student was used. This study revealed 
several interesting findings. First, there was no significant difference in student 
satisfaction of their online learning experience in both online groups. Although 93% of 
the students were first time online users, overall students showed a very positive feeling 
about their experience in both online groups. Second, there was no significant 
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difference in course grades when comparing the two online groups to the control group. 
Although the online groups showed a slightly higher-grade average, most studies done 
on distant learning environments have demonstrated similar results (Loomis 2000). 
Somenarian et al. (2010) believe that these results are compelling, and they support the 
evidence that distant education is achieving the goal of providing quality learning 
experiences.   
As the use of computer-generated three dimensional (3-D) anatomical models to 
teach anatomy has flourished, Nicholson et al. (2006) have studied the educational 
effectiveness of such models using a computer-generated 3-D model of the middle and 
inner ear. They reconstructed a fully interactive model of the middle and inner ear from 
a magnetic resonance imaging scan of a human cadaver ear.  
Working with two groups of students from the first-year medical-school class at 
McGill University (Montreal, Quebec), Nicholson et al. (2006) conducted a randomized 
controlled study in which 28 medical students completed a Web-based tutorial on ear 
anatomy that included the interactive model using a VRML viewer plug-in (Cosmo 
Player) and, a control group of 29 students who took the tutorial without exposure to the 
model. To analyze the participants’ responses concerning their prior experience with 3-
D games, they conducted different tests to ensure that the groups were comparable 
with respect to gender, previous exposure to ear anatomy and experience in visual arts. 
At the end of the tutorials, both groups were asked a series of 15 quiz questions to 
evaluate their knowledge of 3-D relationships within the ear, the intervention group’s 
mean score on the quiz was 83%, while that of the control group was 65%which 
resulted in a significant difference in means of the two groups when compared to other 
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studies reported earlier by Garg et al. (2002) on carpal bones model and Hariri et al. 
(2004) on shoulder model study.  Authors argue that the negative or equivocal results of 
previous studies may, in part, be the result of study design. For example, the equivocal 
results found by Hariri et al. (2004) may be due to low statistical power (their sample 
size was only 29 students).  The authors concluded by indicating that given their 
positive results, they believe that further research is warranted concerning the 
educational effectiveness of computer-generated anatomical models.  
Pereira et al. (2007) studied the results of implementing blended teaching in 
human anatomy and analyzed both the impact of it on academic performance of 
participating students and the degree of user satisfaction.  The study was carried out 
among first year students in biology major at Pompeu Fabra University, Barcelona, 
Spain. Two groups of students were selected from those having fairly high scores in the 
national university admissions examination. Students repeating a class were excluded 
from results analysis.  
Students in the first group (traditional teaching [TT]) received a total of 30 hours 
of theoretical and 15 hours of practical classes. In the second group (blended learning 
[BL]), 13 hours of theory, devoted to study of the muscles, were replaced by non-
attendance-based hours using purpose-designed computerized materials with relevant 
supervision, both online as well as at 3 seminars which students had to attend for 
support and problem solving activities. This part of the course was replaced by the 
blended learning approach due to difficulties in learning detected in previous years 
(Pereira et al., 2007). Both groups had free, unrestricted access to their respective 
teaching materials via the virtual campus.  
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Pereira et al. (2007) evaluated both groups at the end of the teaching period 
through 3 tests: a 30-question, 5-answer multiple-choice test (MCT); a 15-question, 
short-answer written examination (WE); and, a 10-question practical examination (PE) 
based on recognition of structures. The final grade for the TT group was calculated by 
applying the following percentages: MCT 60%, AT 25%, PE 15%.  
During the study period of the non-attendance-based lessons, students in the BL 
group took 3 MCTs (10 questions, 5 answers, only 1 correct, for each test) as 
continuous assessment (CA) of the specific knowledge that they had acquired about 
muscles. The final mark for this group was calculated as follows: CA 30%, MCT 35%, 
WE 20%, PE 15%. The examination questions, especially in the non-attendance-based 
section, were designed to evaluate the same items according to different principles. 
Students in the BL group received specific surveys as to the development of their 
learning, the number of hours dedicated to studying and the uses made of the different 
types of materials. At the end of the teaching and prior to the final evaluation, both 
groups were administered with a standardized survey to assess their level of 
satisfaction with the teaching they had received.  
Of the 69 students registered for the blended learning course, 65 participated in 
CA. All participating students passed the CA tests, obtaining an average score of 8 
points (scale 0-10). Specific satisfaction surveys of the BL group on non-attendance 
lessons showed a high degree of satisfaction with their learning (mean 7.6 points) and 
with the teaching materials (mean 7.7).  
Use of the materials available via the web, evaluated by assessing the number of 
times the subject was accessed, was clearly greater in the semi-attendance-based 
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teaching group, in which 88% increased access (BL 1043 versus TT 555) was detected. 
This increase in the use of teaching materials was among the aims of this study. 
Pereira et al. (2007) observed significant differences favoring the group receiving 
semi-attendance-based teaching when comparing the results obtained in the final 
evaluation by both groups in the study. Regarding both quantitative qualifications (TT 
5.078 versus BL 6.3) and the percentage of students who passed the examinations at 
the first attempt (BL 87.9% versus TT 71.4%); the TT group tended to equalize at the 
second examination attempt. Likewise, they saw that a higher percentage of students 
from the BL group sat the first call to evaluation. When authors compared both groups 
taking into account only the marks obtained at the final test stage, and excluding scores 
obtained in CA by students in the BL group, the differences maintained their 
significance, both quantitatively (TT 5.0 versus BL 6.1) and as a percentage of passing 
the subject (TT 71.4% versus BL 85%). 
This study reveals a clear improvement in the academic performance of students 
who were taught the anatomy of the locomotor apparatus via blended learning, both in 
terms of their grades and the number of students who passed the assessment test in 
their first attempts. A potential limitation of this study that arises from the fact that the 
examinations administered to the 2 groups contained different questions was overcome 
by the evaluation of identical concepts.  
Pereira et al. (2007) point out that the implementation of blended learning is 
extremely demanding of teaching staff, especially in terms of organization of the course 
and clear definition of its rules. It requires prior reflection that takes into account the 
students’ status as learners, the nature of course content, and the course objectives. 
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Thus, materials can be designed to respond to student expectations, increase student 
motivation, allow for participation, anticipate problems that may arise during the course, 
and sufficiently emphasize the subject’s key points. At the same time, the materials 
must offer tools for the realization of exercises and activities, for self-assessment and 
for allowing teaching staff to follow up students’ individual and collective progress as the 
course evolves.  
Paulsen et al. (2010) studied the advantages of introducing virtual microscopy in 
histology instruction and have presented their ideas on introducing the subject into the 
teaching of microscopic anatomy as well as being made available to the user as freely 
accessible supplementary educational material. A sound knowledge in microscopic 
anatomy and histopathology is of fundamental importance in medical training. 
Reviewing how teaching the subject has evolved since the middle of the 19th century 
when light microscope was used to teach the subject, authors argue that 1990s desktop 
computers had enough computational power to acquire a digital facsimile of the majority 
of the information on a glass slide, so that virtual slide acquisition technology using 
digital tiles was improved upon and commercialized. 
Discussing the benefits of converting to virtual microscopy, Paulsen et al. (2010) 
argue that a teaching concept using virtual microscopy allows for the presentation of 
cytological and microscopic specimens in an interactive form since the observer can 
examine the specimen with a conventional microscope in sharp focus up to a 
magnification of 100× for binocular observation. In particular, the system can be 
integrated into various media data banks as, for example, in the AVMZ (Audiovisual 
Media Center of the TU Dresden) of interest. 
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Paulsena et al. (2010) indicate that the use of virtual sections offers numerous 
innovations including:  an unlimited number of users can examine specimens with a 
virtual microscope at the same time, access to virtual microscopy independent from 
time (opening hours) and place (institute), references and explanations (annotations) 
could be superimposed hence,  the specimen offers immediate feedback to the student, 
different strains can be shown parallel to or overlying one another, so-called merging, 
immediate access to archived cases is possible, microscopy paths can be replayed, and 
using adequate software will allow 3 dimensional reconstruction or visualization of the 
specimens, etc. Indicating few problems with implementing the concept, Paulsen et al. 
(2010) point out the financing issues.  
Doiron (2009) studied pros and cons of online biology labs and provided insight 
into the effectiveness of online labs, use of online biology lab classes, and that how 
students and instructors of a community college in Virginia perceived their online 
biology lab experience. To collect data, Doiron (2009) performed standardized open-
ended interviews with students and faculty teaching the course using a predetermined 
set of questions.  The author also conducted two types of observations: first observing 
the instructor and students in chat sessions and second observing the course activities 
by enrolling in the online biology lab class. The students’ and instructor’s activities were 
observed and recorded. A review of documents including the syllabus, textbook, 
website for the course, tests, assignments, projects, and email print outs provided 
another source of data.  
When asked for the reason of taking online biology lab class, 100% of the students 
interviewed indicated that time convenience as the main reason that they chose to take 
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the online biology lab class. In addition to scheduling conflict with job and travelling, 
71% of respondents raised childcare as the main reason for enrolling in online lab class. 
While majority agreed on the flexibility being the positive of online biology lab, 71%, of 
students responded that “the worst thing about the class was the lack of having an 
instructor right there to immediately answer questions.”  
With reference to Summers et al. (2005) that ‘Those students who may not have 
developed appropriate strategies for self-regulation may find that online education 
courses do not meet their needs and those students may subsequently drop the course; 
as a consequence, online courses have been associated with much higher rates of 
attrition than traditional face-to-face courses’, Zacharis (2011) compared an online 
group of freshmen computer science majors with an equivalent on-campus group to find 
if their individual learning styles play a role in the selection of course delivery mode 
(online or face-to-face) and in their academic achievement. 
In fact, some researchers offer the possibility that there may be only certain types 
of students who can successfully learn via the online format (Aragon, Johnson & Shaik, 
2002; Boyd, 2004; Meyer, 2003). With that, Zacharis (2011) made the purpose of his 
study as (1) to determine if learning style is a predictor of students’ preference for online 
versus face-to-face delivery format, and (2) to compare students’ achievement (on 
course grades) in two different learning environments—online instruction and on-
campus/face-to-face instruction—based on their individual learning styles. 
Available studies provide inconsistent empirical evidence on the relationship 
between student learning style, preference for online instruction, and learning 
achievement. Therefore, using data from an introductory programming course that had 
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both an online and a traditional section, Zacharis (2011) examined the following 
research questions: Is there a relationship between a student’s learning style and the 
selection of course delivery format (online or face to face)? Is there a difference 
between the course grades of students based upon the course delivery format? Is there 
a difference between the course grades of students based upon their learning style? 
And, is there an interaction between learning style and course delivery format based 
upon the course grades?   
Using as subjects 161 first-year computer science majors, 77 (29 males and 48 
females) of which were enrolled in the online section while the remaining 84 (33 males 
and 51 females) were enrolled in the face-to-face section of Introduction to 
Programming Using Java—COMP120, 2008 fall semester. Both courses, online and 
face-to-face groups, were taught by the same instructor, used the same online 
resources, covered the same lecture material, submitted the same homework and 
project assignments, and took the same exams as their on-campus counterparts. The 
only extra facility they had in their disposal was one instructor-led online session every 
2nd week via Centra Live web-conference system, in which they could see and hear the 
instructor commenting on their code and answering questions.  
Based on his findings, Zacharis (2011) suggested that learning style does not 
impact students’ choice for online or face-to-face instruction or their ability to 
successfully complete a course in any of these two instructional environments. These 
findings, however, should be further investigated using larger sample sizes, different 
courses of study, and possibly students randomly assigned to online and on-campus 
sections. 
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 There has been an increasing presence of technology in all aspects of our lives, 
including educational system, in recent years. While researchers have studied the 
growing impacts technology has had in teaching and learning, more needs to be done 
to understand how to use it so that the best interests of both, students and academic 
institutions, are accomplished.  This study aims to further investigate the role new 
technological tools can play in teaching science courses in community college settings 
so that both, students and institutions benefit from it.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
42 
 
 
CHAPTER III 
 
 
METHODS 
 
 
Design  
  
This study employed a retrospective study design shown in Figure 2.  
 
 
 
 
 
                    
 
 
 
 
 
 
 
Figure 2. Study design  
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Quantitative data was mined from data files for a hybrid and face-to-face (FTF) 
science course (Principles of Biology I, BIO 115) taught at Hudson County Community 
College (HCCC) during the spring and fall semesters, 2018. Data included scores from 
assignments, lab exams, lab reports, quizzes, midterm exam, final exam and final 
course grades. Student retention rate was calculated from student attendance record (in 
the learning management system CANVAS) by identifying students who dropped or 
withdrew dates from the courses.  Student satisfaction was mined from end of semester 
student survey data (SurveyMonky.com).  
 
Variables 
          Independent variables (IV): 
The independent variable (Figure 3) in this study was the method of course 
instruction for Principles of Biology I which was either hybrid mode of teaching (HYR) or 
face-to-face mode of teaching (FTF).  
 Dependent variables (DV): 
The dependent variables (Figure 3) in this study were the students’ learning 
outcomes as measured by points they earn in their assignments, laboratory reports, 
laboratory exams, quizzes, midterm exam, final exam, and overall course grades. 
Furthermore, students’ satisfaction (mined from the end of semester survey monkey 
survey administered at the end of each semester) and student retention 
(completion/withdrawal) rate in the course was minded from student’s enrollment 
records at the college faculty portal in the learning management system CANVAS 
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(Crawford et al. 2014). Course completion was also noted and defined as successfully 
earning credit for it (Shanna Jaggar, 2011; Abdullahi, 2011). 
 
 
            DV          IV  
  
 
  
 
 
 
Figure 3. Dependent and independent variables 
 
Setting: 
 The study data was mined (collected) by the PI from the Hudson County 
Community College (HCCC) learning management system CANVAS. HCCC is an 
urban community college that serves Hudson County and the surrounding areas. HCCC 
maintains a very diverse student’s body of approximately 9000 students enrolled in 
approximately 50 Associates degree programs.  
Sample 
 A sample of convenience was utilized data was minded from all students at 
Hudson County Community College (HCCC) enrolled in the Principles of Biology I (BIO 
115 & BIO 115HYR) during the spring and fall 2018 semester.  The PI minded data from 
HCCC portal and CANVAS platforms which included 85 HCCC students enrolled in the 
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two 15-weeks Principles of Biology I course. There were 44 students enrolled in 
tradition al face- to-face (FTF) and 41 students enrolled in the hybrid (HYR) sections. At 
the time of course registration, students self-selected the instructional mode of delivery 
that best suited their needs. Table 1 shows enrollment numbers for each section of BIO 
115 for spring and fall 2018 semesters. 
 
Table 1 – 
 BIO 115 enrollment traditional and hybrid spring /fall 2018.  
Semester  Face-to-face (BIO 115) 
N 
Hybrid (BIO 115 HYR) 
N 
Spring 2018 23 23 
Fall 2018 21 18 
 
 
Inclusion/Exclusion Criteria  
Data for this retrospective study was mined from all students enrolled in 
Principles of Biology I course at HCCC during spring and fall 2018 semesters, 
regardless of enrollment section. There were no other inclusion criteria or exclusion 
criteria.  
Procedure  
Upon obtaining approval from the IRB at Seton Hall University and Hudson 
County Community College (Appendix A), data was minded from the learning 
management system CANVAS for students’ scores/points on the assignments, 
laboratory reports, laboratory exams, quizzes, midterm exam, final exam and course 
46 
 
grade. Students enrolled in both, hybrid and traditional face-to-face, sections of 
Principles of Biology I were provided with a course syllabus on the first day of classes. 
Both syllabi provided students with course descriptions and course objectives. Each 
course was divided into modules. The PI was the instructor for both sections, the hybrid 
and the face-to-face. 
 The traditional and hybrid classes only differ from one another in terms of 
presentation and contact time spent with students. The traditional face-to-face section 
met twice a week each for 2:45 hours. One of the meetings was a lecture meeting in 
which the lecture and discussions were facilitated by the instructor. Exams and other 
assignment activities were conducted during this meeting. The second meeting took 
place in the laboratory during which an experiment or practical exam was conducted, as 
indicated in the course syllabus.  
For the Hybrid section, lecture materials, assignments/discussions and quizzes 
were all online. Students engaged in only one on campus meeting every week in the 
laboratory to conduct the scheduled experiment or practical exam as indicated in the 
course syllabus. Both sections had midterm and final exams that were the same in 
content and were conducted in the 8th and 15th weeks of the semester (Abdallahi, 
2011).  
The first module for both sections provided an orientation about the course 
activities conducted by the instructor. For the assignments, students were required to 
answer a question in an 800-word essay using APA style, which was then submitted 
online during the module week. Unit quizzes were done fully online. Students had only 
one chance to complete the quizzes which were timed for a 75-minute period and 
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contained 20 multiple choice questions. Laboratory experiments were conducted every 
week at the Biology Department laboratory for both sections and students submitted 
their laboratory reports online during the unit week. Laboratory exams, midterm and 
final exams were taken in the laboratory or classroom at the designated times by the 
instructor.  
The syllabi noted that the student performance would be evaluated by the 
weighted percent of total points students accumulated on the different aspects of the 
course. Total percent point was noted to be 100. Points earned by each student related 
to a letter grade and was consistent on both syllabi.  To determine retention rates, the 
PI obtained data on students’ withdrawal dates and the total number of withdrawals for 
each section were mined from the HCCC faculty portal. In order to secure student 
satisfaction for those students who completed the course requirements, they were 
asked to complete a University developed survey. The link to the survey (housed on 
Survey Monkey) was provided to the students at the end of semester by the course 
instructor via the class distribution email available in CANVAS learning management 
system. To ensure confidentiality of students answering the questioner, the Likert Scale 
questioner has five choices strongly agree, agree, neither agree nor disagree, disagree, 
strongly disagree. Student’s responses to the survey questions was minded from 
Survey Monkey at the end of each semester.    
Data Collection 
At the end of each semester, a research assistant downloaded students’ scores 
specific to the DVs: assignments, threaded discussions, laboratory reports, laboratory 
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practical exams, quizzes, midterm exam, and final exam as excel file from CANVAS 
Grade book (Table 2).  
The research assistant assigned a code name (a number between 1 and 24) to 
each student and converted their total points to a percent and the corresponding letter 
grade as noted on the syllabus. Also, the research assistant collected students’ 
attendance record which indicated add/drop and withdrawal(s). All of these data was 
submitted to the PI. (Martin, 2012). 
Table 2. 
Weighted percentages of course activities  
Final exam 25% 
Midterm exam 15% 
Quizzes 20% 
Laboratory exams 20% 
Laboratory reports 10% 
Assignments/discussion 10% 
  
 Students’ evaluations of the course for both sections, hybrid and the traditional 
face-to-face, were used to evaluate levels of students’ satisfaction in the course. For 
this purpose, researchers have developed questionnaire addressing students 
satisfaction with the course format (C.Rivera., M. Rice, 2002). Participants’ responses 
were collected from a Likert-type scale survey that was located on Survey Monkey. 
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Student response to each question ranged from 1-5, with 1 being strongly disagree and 
5 being strongly agree.  
 
Data Analysis 
 Quantitative data was analyzed using SPSS 24 software to calculate means, 
standard deviations, and conduct tests of inference (Abdallahi, 2011). Frequency tables 
and descriptive statistics were constructed to display results with respect to each of the 
research questions. The sample Independent t-test was used for data analysis to see if 
there is significant difference in students’ learning outcomes between the groups (Chen 
and Chiou, 2014). 95% significance and the p value of 0.05 were used (Abdallahi, 
2011). For the survey questions analysis and the retention rate, the Mann-Whitney U 
test was used because the numbers were lower than 50. 
 
Research Questions & Hypotheses  
 In order to compare student learning outcomes, retention rate and student 
satisfaction in the hybrid and traditional face-to-face courses the following research 
questions were developed and used.  
RQ1: Is there a difference between hybrid and traditional face-to-face community 
college science course outcomes as measured by students’ grades on assignments, 
laboratory: reports and exams, quizzes, midterm & final exams and course grades? 
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A- Class assignments 
Ho1A: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in assignments, when compared to the 
equivalent traditional face-to-face science course. 
Ha1A: There is a difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in assignments, when compared to the 
equivalent traditional face-to-face science course.  
B- Laboratory reports  
Ho1B: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in laboratory reports, when compared to 
the equivalent traditional face-to-face science course. 
Ha1B: There is a difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in laboratory reports, when compared to 
the equivalent traditional face-to-face science course. 
C- Laboratory exams 
Ho1C: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in laboratory exams, when compared to 
the equivalent traditional face-to-face science course. 
Ha1C: There is a difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in laboratory exams, when compared to 
the equivalent traditional face-to-face science course.  
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D-  Quizzes 
Ho1D: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in quizzes, when compared to the 
equivalent traditional face-to-face science course. 
Ha1D: There is a difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in quizzes, when compared to the 
equivalent traditional face-to-face science course.  
E- Midterm 
Ho1E: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in midterm exam, when compared to the 
equivalent traditional face-to-face science course. 
Ha1E: There is a difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in midterm exam, when compared to the 
equivalent traditional face-to-face science course. 
F-  Final exam 
Ho1F: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in final exam, when compared to the 
equivalent traditional face-to-face science course. 
52 
 
Ha1F: There is a difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in final exam, when compared to the 
equivalent traditional face-to-face science course.  
G- Final course grades 
Ho1G: There is no difference between hybrid science course students’ knowledge 
acquisition as determined by their course grades, when compared to the equivalent 
traditional face-to-face science course. 
Ha1G: There is a difference between hybrid science course students’ knowledge 
acquisition as determined by their scores in course grades, when compared to the 
equivalent traditional face-to-face science course.  
RQ2: Is there a difference between hybrid and traditional face-to-face science 
course in community college student satisfactions as measured by data collected 
from the end of semester survey?  
Ho2:  Community college student satisfactions in hybrid science course is equivalent 
to traditional face-to-face course as measured by data collected from end of 
semester survey. 
Ha2: Community college student satisfactions in hybrid science course is not 
equivalent to traditional face-to-face course as measured by data collected from end 
of semester survey. 
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RQ3: Is there a difference between hybrid and traditional face-to-face science 
course retention rates as measured by examining students that dropped or 
withdrew from the courses? 
Ho3:  Retention rate in hybrid science course is equivalent to traditional face-to-face 
science course in community college as measured by examining students that 
dropped or withdrew from courses. 
Ha3: Retention rate in hybrid science course is not equivalent to traditional face-to-
face science course in community college as measured by examining students that 
dropped or withdrew from either course. 
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CHAPTER IV 
 
 
RESULTS  
  
 
The purpose of this study was to compare students’ learning outcome in the two 
modes of instructional delivery, traditional face-to-face (FTF) and hybrid (HYR), in a lab-
science course (Principles of Biology I) at an urban community college, Hudson County 
Community College (HCCC), to determine if there is a significant difference in the 
learning outcomes, retention and student’s satisfaction based upon instructional delivery 
model. 
 The quantitative analysis of nonparametric statistics of means, standard 
deviations (SD), and the independent t-test were used. All statistical analyses were 
performed using an alpha of 0.05 with a power of 0.80. A prior review analysis was not 
conducted, however a Post hoc analysis, G* Power Test (Figure 4), was conducted with 
HYR N=41 and FTF N=44. The only demographic information secured was the 
students’ self- selected enrollment in either Principles of Biology I course section (HYR 
or FTF). The statistical analysis of data was performed using SPSS software version 24.  
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 Figure 4. Post hoc analysis, G* Power  
Quantitative Findings: Descriptive Statistics 
Characteristics of Sample 
A total of 85 students enrolled in Principles of Biology I in both, face to face (FTF) 
and hybrid (HYR), modes of delivery during spring and fall semesters 2018 were 
included in this retrospective study. The breakdown of enrollments was as follows.  In 
spring 2018 there were 23 students in FTF (N= 23) and 23 students in HYR (N=23). In 
fall 2018, 21 students were enrolled in FTF (N=21) and 18 in HYR (N=18). 
Following data was collected in response to research question 1.  
RQ1: Is there a difference between hybrid and traditional face-to-face community 
college science course outcomes as measured by students’ grades on assignments, 
laboratory: reports and exams, quizzes, midterm & final exams and course grades? 
Data were analyzed using SPSS 24 with 95% confidence interval and significance level 
of p ≤ 0.05.  
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Assignments  
As shown in Table 3, a difference of approximately 1 in the means of the two groups 
is observed. The overall assignments mean (10% of total grade) for hybrid sections is 
M=5.69 with SD = 3.49 and for FTF section is M=6.78 with SD = 3.14.  An Independent 
sample t test (Table 4) indicated no significant difference between the groups in the 
overall assignments scores (t (83) = -1.508, p = 0.135 >0.05). These results suggest 
that the two groups did not differ significantly in overall assignment scores.  Figure 5 
presents the Box-plot of assignment score for HYR and FTF. 
 
Table 3.  
  Assignment Group Statistics 
______________________________________________________________________ 
         Course type    N Mean       Std. Deviation Std. Error Mean 
Assignments Hybrid  41 5.6944 3.49256 .54545 
    FTF  44 6.7800 3.14259 .47376 
 
 
Table 4 
 
Independent samples t-Test 
 
Levene's 
Test for 
Equality of 
Variances t-test for Equality of Means 
F    Sig. t  df 
Sig. 
(2-  
tailed
Mean 
Differ
ence 
  Std.   
Error 
Differ
         95% Confidence   
Interval of the 
Difference 
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) ence                       
Lowe
r           Upper 
Assignment
s 
Equal 
variances 
assumed 
1.184 .280 -
1.5 
83 .135 -
1.086 
.7198 -
2.517 
.34596 
Equal 
variances 
not 
assumed 
  
-
1.5 
80. .137 -
1.086 
.7225 -
2.523 
.35201 
 
 
 
Figure 5. Boxplot of assignments scores for HYR and FTF. 
 
Laboratory reports 
Laboratory reports count for 10% of overall grade in both sections of BIO 115.  As 
presented in Table 5 hybrid sections mean (M= 5.90, SD= 3.31) is lower than FTF 
sections mean (M= 8.34, SD= 3.09) by about 3 points. According to the results of an 
Independent sample t test (t (83) = -3.50, p=.001 < .05), the two groups did differ 
significantly in overall laboratory report scores with the FTF section scoring on average 
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higher (Table 6).  Figure 6 represents the Box-plot of laboratory report scores for HYR 
and FTF.  
Table 5 
 Laboratory reports Group Statistics 
 
                       Course type              N   Mean    Std. Deviation    Std. Error Mean 
Lab report  Hybrid              41   5.9093 3.31455 .51765 
              FTF              44   8.3452 3.09017 .46586 
 
 
Table 6 
 
Lab Reports Independent Samples t Test 
 
Levene's Test 
for Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. 
(2-
tailed) 
Mean 
Differe
nce 
Std. 
Error 
Differe
nce 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Lab report Equal 
variances 
assumed 
3.170 .079 -3.5 83 .001 -2.436 .69467 -3.818 -
1.05429 
Equal 
variances 
not 
assumed 
  
-3.5 81.4 .001 -2.436 .69641 -3.822 -
1.05042 
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Figure 6. Boxplot of Lab reports scores for HYR and FTF.  
 
Laboratory exams 
When looking at the laboratory exams which make up 20% of final grade a mean 
difference of almost 1 is noted, hybrid (M= 12.93, SD= 20.14) and FTF (M= 14.17, SD= 
5.31), as listed in Table 7. However, the independent sample t test (Table 8) presents 
no significant difference between the groups in their laboratory exam scores (t (83) = -
3.94, p=0.695 > .05). Figure 7 represent the Box-plot of laboratory exam scores for HYR 
and FTF.  
Table 7 
 
Laboratory Exams Group Statistics 
   
Coursetype           N Mean 
Std. 
Deviation 
Std. Error 
Mean 
Lab exams       Hybrid 41 12.9376 20.14192 3.14564 
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      FTF 44 14.1773 5.31683 .80154 
 
Table 8 
 
Lab Exam Independent Samples t Test 
  
Levene's Test 
for Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. 
(2-
tailed) 
Mean 
Differe
nce 
Std. 
Error 
Differe
nce 
95% 
Confidence 
Interval of the 
Difference 
Lower Upper 
Lab 
exam
s 
   Equal        
variances 
assumed 
1.340 .250 -.39 83 .695 -1.240 3.146
8 
-7.499 5.019
1 
Equal 
variances 
not 
assumed 
  
-.38 45.
2 
.704 -1.240 3.246
2 
-7.777 5.297
6 
 
 
 
Figure 7. Boxplot of Lab exams score for HYR and FTF 
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Quizzes 
 
Table 9 lists the mean score of quizzes which makes up 20% of final grade for both 
the hybrid (M=15.053, SD=5.615) and the FTF (M=12.027, SD=4.351) sections. 
Independent sample t test (Table 10) indicated no significant difference between the 
groups (t (83) = 2.78, p=.007 < .05). The results suggest that the two groups differ 
significantly in overall quiz scores with the hybrid section scoring higher.  Figure 8 
represent the Box plot of quiz scores for HYR and FTF.  
 
Table 9 
 Quizzes Group Statistics 
 
Course   type N Mean Std. Deviation Std. Error Mean 
Quizzes   Hybrid 41 15.0539 5.61586 .87705 
  FTF 44 12.0270 4.35168 .65604 
 
Table 10 
Quizzes Independent Samples Test 
 
Levene's Test 
for Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. (2-
tailed) 
Mean 
Differen
ce 
Std. 
Error 
Differen
ce 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
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Quizzes Equal 
variances 
assumed 
3.410 .068 2.79 83 .007 3.0269 1.0855 .86776 5.1859 
Equal 
variances not 
assumed 
  
2.76 75.3 .007 3.0269 1.0953 .84514 5.2086 
 
 
Figure 8. Boxplot of quiz scores for the HYR and FTF. 
 
Midterm exam 
 
Table 11 lists the overall mean and SD for the midterm exam scores which 
accounted for 15% of the overall final grade, hybrid sections M= 8.72, SD= 4.94 and for 
FTF, M= 10.37, SD= 4.09. An Independent sample t test (Table 12) indicated that there 
was no significant difference between the groups in the overall midterm scores (t (83) = 
-1.680, p=0.097 > 0.05). The results suggest that the two groups do not differ 
significantly in overall midterm exam scores.  Figure 9 presents the Box-plot of midterm 
exam scores for HYR and FTF.  
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Table 11 
Midterm Exam Scores Group Statistics 
 
Course type N Mean Std. Deviation 
Std. Error 
Mean 
Midterm Hybrid 41 8.7246 4.94949 .77298 
FTF 44 10.3761 4.09794 .61779 
 
Table 12 
Midterm exam scores Independent Samples Test 
 
Levene's Test 
for Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. 
(2-
tailed) 
Mean 
Differe
nce 
Std. 
Error 
Differe
nce 
95% 
Confidence 
Interval of the 
Difference 
Lower Upper 
Mid
ter
m 
Equal 
variances 
assumed 
3.252 .075 -1.7 83 .097 -1.652 .98295 -3.607 .30355 
Equal 
variances 
not 
assumed 
  
-1.7 77.9 .099 -1.652 .98953 -3.622 .31854 
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Figure 9. Boxplot of Midterm exam scores for HYR and FTF.  
 
 
Final exam 
The final exam counted for 25% of the total grade. Table 13 lists the mean and 
standard deviation for the hybrid (M= 10.069, SD= 6.81) and FTF (M= 16.90, SD= 6.56) 
sections. An Independent sample t test (t (83) = -4.70, p=.000 < .05) suggests that the 
two groups differ significantly in overall final exam scores with the FTF section scoring 
higher (Table 14).  Figure 10 illustrates the Box plot of midterm exam scores for HYR 
and FTF. 
Table 13 
Final Exam Group Statistics 
 
Course type N Mean Std. Deviation 
Std. Error 
Mean 
Final exam Hybrid 41 10.0695 6.81503 1.06433 
FTF 44 16.9023 6.56695 .99001 
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Table 14 
Independent Samples Test 
 
Levene's Test 
for Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. 
(2-
tailed) 
Mean 
Differe
nce 
Std. 
Error 
Differe
nce 
95% 
Confidence 
Interval of the 
Difference 
Lower Upper 
Final exam Equal 
variances 
assumed 
.566 .454 -4.7 83 .000 -6.833 1.451
7 
-9.720 -3.945 
Equal 
variances 
not 
assumed 
  
-4.7 82.
0 
.000 -6.833 1.453
6 
-9.724 -3.941 
 
 
Figure 10. Boxplot of final exam scores for HYR and FTF.  
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Course grade 
The final course grade for each student represents the summation of the 
percentages earned for assignments, laboratory reports and exams, homework, 
quizzes, midterm and final exams (Table 15). Overall, FTF students earned higher 
grades (A, A-, B+, B-, and C+) compared to those in hybrid sections (Table 16). The 
Mann Whitney U test distribution of the FTF rank higher than HYR for passing grades, 
U=0 and p=. 317.This means that the values in one sample are larger than the other, 
thus, we reject the null hypothesis (Table 17 & 18).  
Table 15 
Percentage total of course activities for HYR and FTF.  
Assignments 10% 
Laboratory Reports 10% 
Laboratory Exams 20% 
Quizzes 20% 
Midterm Exam 15% 
Final Exam 25% 
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Table 16   
Combined spring and fall 2018 semesters course grade distribution percentages 
 
 
 
 
 
Table 17 
Course Type Rank
 
 FTF HYR 
A 13.9% 4.9% 
A- 9.3% 2.4% 
B+ 9.3% 2.4% 
B 11.6% 14% 
B- 9.5% 5% 
C+ 16.2% 7.3% 
C 11.6% 21% 
D 9.3% 16% 
F 9.3% 27% 
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Table 18 
Mann-Whitney U course grade. 
 
 
 
  
Figure 11. Course grade percentages for the FTF and HYR sections.  
 
 
A A- B+ B B- C+ C D F
FTF 6 4 4 5 4 7 5 4 4
HYR 2 1 1 6 1 7 5 4 4
Course Grade
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Data from students’ satisfaction survey were used to address: ` 
RQ2: Is there a difference between hybrid and traditional face-to-face science course in 
community college student satisfaction as measured by data collected from the end of 
semester survey? 
The overall response to the Principles of Biology I student survey was minded at 
the end of each semester. The survey was posted at Survey Monkey, of 85 students in 
the HYR and FTF sections, only 47 students returned the survey, 23 from HYR and 24 
from FTF sections, making a total return rate of 48%. The survey included 11 questions, 
listed in Table 19, addressing students’ satisfaction with the course delivery mode HYR 
versus FTF in the Principles Biology I (BIO 115) at HCCC. These questions were in 
three main categories, learning the content and delivery, course management, and 
overall student satisfaction.  A scale of strongly agree, agree, neither agree or disagree, 
disagree, and strongly disagree was used. The summary of the findings is presented in 
two formats:  the percentage of students’ replies to each question and, the statistical 
calculations with graphs. 
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Table 19 
End of semester survey questions (SQ) on students’ satisfaction  
 
SQ5. The lessons/lecture notes used in this class facilitated my learning. 
SQ6. The assignments/projects in this course facilitated my learning. 
SQ8. In this course the laboratory activities were counted appropriately in 
relation to the overall course grade. 
SQ9. I am satisfied with the grade distribution in this course. 
SQ10. I am satisfied with how this course was administered. 
SQ11. This course met my expectations. 
SQ12. I feel the format of this course was very conducive to learning. 
SQ13. I am satisfied with the amount of peer interactions available in this 
course. 
SQ14. The syllabus clearly communicated what was expected in the course. 
SQ15. I am satisfied with the percentage breakdown across the course 
activities that made up the final grade. 
SQ16. Given the option, I would choose this course format again in the future. 
 
      Data was minded from the students’ satisfaction survey and questions were 
analyzed by SPSS through Group Statistic Test and Mann-Whitney U test  
1. Learning the content and delivery satisfaction: This was presented in survey 
questions 5, 6, and 12.  Students responded as following:  
SQ5. The lessons/lecture notes used in this class facilitated my learning. 
Twelve students who responded to this statement from FTF sections agreed or strongly 
agreed with the statement, six neither agreed nor disagreed, and one student 
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disagreed. Nine students from HYR sections who responded to this statement agreed or 
strongly agreed, 5 neither agreed nor disagreed and 3 students disagreed. The 
descriptive data is shown in Table 20, the Mann-Whitney U = 138.5, and p = 0.407> .05, 
therefore no difference is assumed. Figure 12 shows the percentages of the answers.  
Table 20 
  
Mann-Whitney U for survey question 5 
 
 
 
 
 
Figure 12. Percentages of student responses to SQ5 for the FTF and HYR sections. 
 
 
9
5
3
12
6
1
STRONGLY AGREE NEITHER AGREE NOR DISSAGREE STRONGLY DISSAGREE
SQ 5
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SQ6. The assignments/projects in this course facilitated my learning. 
Fifteen student respondents from FTF sections agreed or strongly agreed with the 
statement, 4 neither agreed nor disagreed, and 2 disagreed.  From HYR sections, 11 
student respondents agreed or strongly agreed, 3 neither agreed nor disagreed, and 3 
disagreed. The Mann-Whitney U is shown in Table 21, U = 163.5 and p= .591> .05, 
hence there is no significant difference between the two groups. Figure 13 represents 
student responses to SQ6 for the FTF and HYR sections. 
 
Table 21 
 
The Mann-Whitney U for survey question 6 
 
 
 
 
Figure 13. Students response to SQ6 for FTF and HYR sections.  
10
4 3
15
4 2
STRONGLY AGREE NEITHER AGREE NOR 
DISAGREE
STRONGLY DISAGREE
SQ 6
HYR FTF
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SQ 12. I feel the format of this course was very conducive to learning. 
Eighteen respondents from FTF sections agreed or strongly agreed, 2 neither agreed 
nor disagreed, and 1 disagreed. From the HYR sections, 8 students who responded to 
the survey agreed or strongly agreed with the statement, 5 neither agreed nor 
disagreed, and 6 disagreed. The Mann-Whitney U is shown in Table 22, U = 109 and 
p=.004 < 0.05, indicating that there is no significant difference between the two groups. 
Figure 14 presents the response percentages to the FTF and HYR sections.  
 
Table 22 
 
 The Mann-Whitney U for SQ12 
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Figure 14. Student responses to SQ12 for the FTF and HYR sections.  
2. Course delivery & Management satisfaction: This was presented in survey 
questions 8, 9, 10, 13, and 15.  Students responded as following:  
SQ8. In this course the laboratory activities were counted appropriately in relation to 
the overall course grade. 
From FTF sections 18 students agreed or strongly agreed, 2 neither agreed nor 
disagreed, and 1 disagreed. From the HYR sections respondents to this question 14 
students agreed or strongly agreed, 2 neither agreed nor disagreed, and 2 disagreed. 
The Mann-Whitney U is shown in Table 23 with U = 137 and p= .500 > .05, indicating no 
significant difference between the two groups. Figure 15 presents the distribution of 
score for the FTF and HYR sections.  
 
 
 
 
 
 
 
 
Strongly Agree
Neither Agree Nor
Disagree
Strongly Disagree
HYR 8 5 6
FTF 18 2 1
8 5 6
18
2 1
SQ 12
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Table 23 
 
 Mann-Whitney U SQ8 
 
 
 
 
 
Figure 15. Students’ responses to SQ8 for FTF and HYR sections.  
 
SQ9. I am satisfied with the grade distribution in this course. 
Seventeen students from FTF sections agreed or strongly agreed, 3 neither agreed nor 
disagreed, and 1 disagreed. HYR students’ responses to this statement were: 11 
Strongly Agree
Neither Agree Nor
Disagree
Strongly Dissagree
HYR 14 2 2
FTF 18 2 1
14
2 2
18
2 1
SQ8
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agreed or strongly agreed, 2 neither agreed nor disagreed, and 5 disagreed. The Mann-
Whitney U is shown in Table 24 with U =145 and p = 0.117 >0.05, hence, no significant 
difference between the two groups. Figure 16 presents students’ responses to SQ 9. 
Table 24 
 
The Mann-Whitney U for SQ9 
 
 
 
Figure 16. Students’ responses to SQ9 for the FTF and HYR sections. 
SQ10. I am satisfied with how this course was administered. 
Responses from FTF classes: 14 students agreed or strongly agreed, 5 neither agreed 
nor disagreed, and 2 disagreed. The HYR students responded 10 in agreement or 
strong agreement, 6 neither agreed nor disagreed, and 3 disagreed. The Mann-Whitney 
Strongly Agree
Neither Agree Nor
Disagree
Strongly Dissagree
HYR 8 5 5
FTF 17 3 1
8 5 5
17
3 1
SQ9
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U is shown in Table 25 with U = 170 and p = 0.360 > 0.05 therefore no significant 
difference between the two groups. Figure 17 presents students responses to the FTF 
and HYR sections.  
Table 25 
 
Mann-Whitney U results for SQ10 
 
 
 
Figure 17. Students responses to SQ10 for the FTF and HYR sections. 
SQ13. I am satisfied with the amount of peer interactions available in this course. 
Total of 21 students responded to SQ13 from FTF sections. 19 of them agreed or 
strongly agreed with the statement, 1 neither agreed nor disagreed, and 1 disagreed. 13 
of participating HYR students agreed or strongly agreed with the statement, 2 neither 
Strongly Agree
Neither Agree Nor
Disagree
Strongly Dissagree
HYR 10 6 3
FTF 14 5 2
10
6
3
14
5
2
SQ10
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agreed nor disagreed, and 2 disagreed. The Mann-Whitney U is shown in Table 26 with 
U = 170 and p = 0.247 > 0.05, therefore there is no significant difference between the 
two groups. Figure 18 presents students responses to SQ13 for the FTF and HYR 
sections.  
Table 26 
 
 The Mann-Whitney U for SQ13
 
 
 
Figure 18. Students’ responses to SQ13 for the FTF and HYR sections 
SQ15. I am satisfied with the percentage breakdown across the course activities that 
made up the final grade. Sixteen students from FTF sections agreed or strongly agreed, 
Strongly Agree Neither Agree Nor Disagree Strongly Dissagree
HYR 13 2 2
FTF 19 1 1
13
2 2
19
1 1
SQ13
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4 neither agreed nor disagreed, and 1 disagreed. Of HYR responses to this statement 
13 students agreed or strongly agreed, 5 neither agreed nor disagreed, and 2 
disagreed. The Mann-Whitney U is shown in Table 27 with U= 138.5 and p= 0.413 
>0.05 therefore no significant difference between the two groups. Figure 19 presents 
students responses to the FTF and HYR sections.  
Table 27 
 
 Mann-Whitney U for SQ15 
 
 
Figure 19. Students’ responses to SQ15 for the FTF and HYR sections  
  
3. Overall satisfaction: This was presented in survey questions 11 and 16.  
Students responded to these questions as following: 
Strongly Agree Neither Agree Nor Disagree Strongly Dissagree
HYR 9 7 4
FTF 16 4 1
9
7
4
16
4 1
SQ15
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SQ11. This course met my expectations.  
Sixteen students from FTF sections agreed or strongly agreed, 3 neither agreed nor 
disagreed, and 2 students disagreed. On the other hand, 8 of HYR students agreed or 
strongly agreed, 6 neither agreed nor disagreed, and 6 disagreed. The Mann-Whitney U 
is shown in Table 28 with U = 131 and p = 0.02 < 0.05, indicating that there is a 
significant difference between the two groups. Figure 20 presents students responses to 
SQ 11. 
Table 28 
 
Mann-Whitney U results for SQ11 
 
 
 
 
Figure 20. Results of students’ responses to SQ11 for the FTF and HYR sections 
Strongly Agree Neither Agree Nor Disagree Strongly Dissagree
HYR 8 6 6
FTF 16 3 2
8 6 6
16
3 2
SQ11
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SQ16. Given the option, I would choose this course format again in the future. 
Response from FTF students included 16 agreed or strongly agreed, 1 neither agreed 
nor disagreed, and 2 disagreed. The HYR students’ responses to this question were 8 
agreed or strongly agreed, 3 neither agreed nor disagreed, and 6 disagreed. The Mann-
Whitney U test results is shown in Table 29 with U = 97.500 and p = 0.029 < 0.05, 
indicating that there is significant differences between the two groups. Figure 21 
presents students responses to SQ16 for the FTF and HYR sections. 
 
Table 29 
 
Mann-Whitney U test for SQ16 
 
 
Figure 21. Independent Samples t-Test results of SQ16 for the FTF and HYR sections. 
Strongly Agree Neither Agree Nor Disagree Strongly Dissagree
HYR 8 3 6
FTF 16 1 2
8 3 6
16
1 2
SQ16
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Data collected from the survey present differences in satisfaction for survey 
questions 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, and 16. The mean positive satisfaction was 
higher for the FTF with mean = 15.18 whereas the HYR mean= 12.16 (Figure 22). The 
Mann-Whitney U is (Table 30) U= 5.000 with P=.000< .05 indicating no difference 
between groups. Responses on neutral satisfaction between the two groups, Figure 23, 
were about the same, FTF mean= 3.54 and HYR mean= 3.54 with the Mann-Whitney U 
of (Table 31) U=48.00 and P= .403 >.05 hence no evidence to support difference 
between the groups. The negative overall satisfaction with type of the course, Figure 24, 
show that FTF mean= 1.90 and the HYR mean= 2.40, slightly higher than FTF, with the 
Mann-Whitney U of (Table 32) U= 8.000 and P=.000 <.05 indicative of difference 
between the groups.  This shows less satisfaction among hybrid students compared to 
those in face-to-face classes.   
Table 30 
Mann-Whitney U for positive Satisfaction SQ5-16  
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Figure 22. Students positive satisfaction for SQ5-SQ16.  
 
Table 31 
Mann-Whitney for neutral satisfactions score SQ5-16 
 
 
Q5 Q6 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16
FTF 12 15 18 17 14 16 18 19 18 16 16
HYR 9 11 14 11 10 8 8 13 14 13 8
12
15
18 17
14
16
18 19 18
16 16
9
11
14
11 10
8 8
13 14 13
8
Positive Satisfaction 
FTF HYR
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Figure 23. Students neutral satisfaction for SQ5-SQ16. 
Table 32 
Mann-Whitney U negative satisfaction SQ5-16 
 
 
 
 
Q5 Q6 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16
FTF 5 3 2 2 6 6 5 2 1 5 3
HYR 6 4 2 3 5 3 2 1 2 4 1
5
3
2 2
6 6
5
2
1
5
3
6
4
2
3
5
3
2
1
2
4
1
Neutral  Satisfaction 
FTF HYR
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Figure 24. Students negative satisfaction for SQ5-SQ16.   
 
Retention  
 
The third research question compared the retention of students in the two modes 
of course delivery, hybrid and face-to-face.  
 
RQ3: Is there a difference between hybrid and traditional face-to-face science course 
retention as measured by examining students that dropped or withdrew from the 
course? 
Data was minded from the HCCC portal to obtain list of students at the beginning 
and end of each semester. From this data the number of students who dropped from 
the course can be identified. Students can drop a course during the first two weeks of 
the semester with no penalty in their record. However, if they withdraw from a course 
after first two weeks of the semester but before the end of 12th week, a ‘W’ will be 
registered for the course in their transcripts. As listed in Table 33, only two students 
dropped from FTF class in spring 2018 and none in the fall. However, 3 students 
Q5 Q6 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16
FTF 1 2 1 1 2 2 1 1 0 1 2
HYR 3 3 2 5 3 6 6 2 2 2 6
1 2 1 1 2 2 1 1 0 1 23 3 2
5
3
6 6
2 2 2
6
Negative   Satisfaction FTF HYR
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dropped from the HYR class in the spring and 10 in the fall 2018. The independent t-
Test (Table 34) presents t (99) =2.879 and p = 0.005<0.05. This presents significant 
difference between the groups.  
Table 33.  
Enrollment data for Principles of Biology I at HCCC during spring and fall semesters of 
2018 
Semester FTF HYR 
Spring 
2018 
Starting Ending Dropped Starting Ending Dropped 
25 23 2 26 23 3 
Fall 
2018 
21 21 0 28 18 10 
 
Table 34 
Independent t-test for retention rate between the FTF and HYR  
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Figure 25. Student Retention  
  
FTF HYR
Starting 46 54
Ending 44 41
46
54
44
41
Retention 
Starting Ending
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CHAPTER V 
 
Discussion 
 
There have been many studies exploring online and hybrid teaching formats in 
recent years, Carnevale (2000), Rivera (2002), Young (2002), Gould (2003), Meyer 
(2003), Singh (2003), Hodges (2004), Bhattie et al (2005), Saade and Kira (2009), 
Lloyd-Smith (2010), Jaggors (2011), Abdaulahi (2011), Brain (2012), and 
Movahedzadeh (2012), just to name a few. This study added to this body of knowledge 
by specifically focusing on the use of hybrid online teaching of a science course 
(Principals of Biology I) in an urban community college in which most students enrolled 
were adult learners.  The study was conducted by a biology instructor with more than 15 
years of experience in teaching both face to face and hybrid courses.  The study 
spanned over two semesters in which the same instructor, following the same syllabus 
executed the same science courses via both a hybrid and face to face format.    
Driving this study was the ever-growing physical constraints for teaching space 
encountered by community colleges and the increased demand for, and enrollment in, 
science courses, biology in particular, in community colleges. Further driving this study 
was the fact that urban community colleges must cater to a diverse student population 
with different academic and cultural backgrounds. In the urban community college, it is 
important that the faculty engage students at their level of academic abilities and 
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advance them while also respecting their cultural differences.  However, as 
academicians we must ensure that, the rigor and quality of the course material is not 
compromised as we seek to, provide flexible learning situations for our growing diverse 
student populations and that we optimize the use of campus space. Based upon the 
findings from this study faculty members and college administrators can gain insight into 
how to best serve students diverse needs in the urban community college and maintain 
the integrity of the course content explored.  
This study proposed three research questions for both modes of delivery, face to 
face and hybrid. These questions aimed to study: students’ learning outcomes, 
students’ satisfaction, and student retention in these two modes of teaching.  To 
minimize variability based upon instructor style of teaching and content knowledge the 
same instructor taught both sections and the same course syllabus and grading scale 
were used. An independent research assistant reviewed all student questionnaire 
responses in order to ensure that the course instructor had not inadvertently imposed 
bias when reviewing student responses.  
The descriptive data included a total of 85 students enrolled in both modes of 
delivery of the course in the spring and fall 2018 academic semesters.   There were 23 
students in each section in spring 2018 and there were 21 students in traditional face-
to-face and 18 in hybrid in the fall.  Post hoc G* Power was calculated for alpha=0.05 
and effect size of 0.80.  
The first research question assessed, students’ learning outcome, utilized 
standard assessment tools, such as assignments, laboratory reports, laboratory exams, 
quizzes, midterm and final exams. These scores were processed by the statistical 
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software SPSS to obtain mean, standard deviations, and results of independent t-test.  
No significant difference in scores between the two modes were noted for assignments, 
laboratory exams, and midterm exams. However, a significant difference was observed 
in the laboratory reports, with the traditional face-to-face students scoring higher than 
the hybrid students.  This may be because traditional students spent more time in class 
with the instructor and could have benefited from an in person one on one explanation.  
On the other hand, the students in hybrid mode did better in quizzes than students in 
face to face.  This can be attributed to the time allocated to take the quiz.  Students 
enrolled in hybrid course could choose the day and time to work on the quiz in the given 
week even though the timeframe set for the actual exam was consistent across modes. 
The third difference was observed in final exam scores where face-to-face students 
scored higher than hybrid students.  As for the final course grade 80% of traditional 
face-to-face students scored higher than C where only 60% of hybrid class scored C or 
higher. In summary, these findings presented a significant difference in learning 
outcomes, as measured by common assessment tools.  
The second research question assessed students’ satisfaction via a 
questionnaire (Survey Monkey).  Questions regarding satisfaction were designed in 
three categories, namely learning and content, course management and delivery, and 
overall satisfaction.  Traditional students revealed a higher positive satisfaction with 
their course where hybrid students presented more neutral and negative satisfaction.   
The third research question assessed students’ retention. Data minded from the 
College portal using the management system-canvas at the end of each semester 
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revealed that traditional face-to-face students’ retention was higher (46 started and 44 
finished) than students enrolled in the hybrid sections (54 started and 41 finished).  
As we look at the study findings and seek to secure insights that can help to 
inform academicians and administrators in the urban community college meet the needs 
of the diverse ever-growing population, we can infer the following. Traditional face-to-
face learning offers interaction with instructor that has been in practice for centuries and 
thus learners are more familiar with its procedures and might gravitate towards it. Online 
learning which can be asynchronous can offer students a more flexible schedule to 
balance their life, work, and education schedules. For adult learners that work or have 
family responsibilities or, have been away from school for years, flexibility in their 
education scheduling is of the utmost importance. The hybrid online mode can provide 
adult learners with the flexibility to learn the content and interact with their instructors 
and fellow classmates. However, the learning outcomes from this study support that 
students in the hybrid online mode of learning must be more self-reliant and disciplined, 
thus truly adult learners to benefit from this model of learning delivery.    
Not surprising, student satisfaction data support that, students are still somewhat 
more inclined with traditional classroom setting as that is what they have been 
indoctrinated to expect from an educational environment. This finding suggests that 
educators and administrators must better prepare students in the community college 
with the resources needed to successfully adapt to diverse learning modes.   
Student retention was in coherence with the other two research questions, 
namely familiarity with the educational setting and self-dependence. More students in 
hybrid classes withdrew from their course compared to the traditional face-to-face 
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courses. One reason could be because they were not able to study on their own and fell 
behind in submitting assignments, labs and quizzes on time.   
Overall, the findings from this research study support that benefits do exist in 
both face to face and online hybrid modes of delivering learning in the community 
college specifically for science coursework.  Students should be given the opportunity to 
enroll in the course mode of delivery that best meets their learning style and life work 
balance. However, students must be prepared to meet the adult learning principles 
proposed by the theory of andragogy in order to maximize their learning.  
Therefore, it is recommended that colleges, in particular urban community 
colleges that educate students from diverse academic and cultural backgrounds, offer 
courses in both modes of instructional delivery but better prepare the students and 
faculty to successfully meet the expectations of the modes of delivery. Hybrid courses in 
the sciences can offer students with a more convenient schedule time and assist 
community colleges with limited space and facilities to accommodate the continuous 
increase in student enrollment but, the degree of student independence, discipline, and 
motivation must be understood by the student so they can make a more informed 
decision prior to selecting hybrid courses.  
Study Limitations 
As with all studies, this study has several limitations which must be noted. First, 
major versus nonmajor, when comparing learning outcome in this study we should note 
that the course can be taken by students majoring in Biology and taking it as their core 
course versus students taking it as science elective. This can affect their work on the 
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course and eventually their satisfaction and retention. Second, student may have had 
external forces such as course close out, work schedules, etc, determining their class 
schedules and thus did not self-select to enroll into the hybrid or face-to-face.   
Future research 
Comparing the findings of this study and prior ones indicates that future work is 
needed to further explore the impact and effectiveness of divers teaching modes at 
urban community colleges with open enrollment policy as the population of students in 
this study.  As this group of students may have not been adequately prepared to benefit 
from the adult learning principles (Andragogy) supported by the hybrid learning, they 
should be prepared for such journey in high school or prior to attending an academic 
semester, such as a summer workshop on hybrid learning. Future work must also 
explore student learning mode preferences (face to face or hybrid) for different type of 
courses (science, humanities, etc.) In addition, educator’s experience in teaching hybrid 
courses would impact the effectiveness of diverse modes of teaching and learning. 
Conclusion  
This study provides an understanding of differences between hybrid and face-to-
face in one science course at one urban community college. The study present 
significant difference in learning outcomes where students enrolled in traditional face-to-
face classes have better learning outcomes compared to those enrolled in hybrid. The 
findings of this study, however, are different from what is reported in the literature which 
present mostly similar or in some studies better learning outcomes for hybrid versus 
traditional. This difference could be related to the type of institutions, urban community 
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college versus four-year colleges or universities in which the studies were conducted. 
This can also be because community colleges have open door policy and because of 
that they admit all applicants of whom some may not be college ready unlike 
universities that screen their applicants and have admission requirements. Thus, further 
research is needed to evaluate the effectiveness of hybrid learning in urban community 
colleges.  
Educators using a hybrid / online learning environment, must embrace and infuse 
the principles of adult learning theory into their curse design and assignment 
expectations in order to meet the needs of today’s adult learner, and explore the 
literature surrounding learning communities to aid students development. In July 2012, 
MDRC and the National Center for Postsecondary Research released two reports on 
the effectiveness of learning communities, strategy that places small cohorts of students 
together in two or more thematically linked courses, usually for a single semester, with 
added support, such as extra advising or tutoring. The theory behind learning 
communities is: they give students a chance to form stronger relationships with each 
other and their instructors, engage more deeply with the integrated content of the 
courses, and access extra support.  
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